The early onset of disability (at birth through young adulthood) can affect a person's employment outcomes in myriad ways. In addition to the direct effect of disability on employment, early onset of disability likely affects the acquisition of education and job skills (human capital). This reduced "investment" in human capital in turn may reduce the individual's employment and earnings prospects throughout their lifetime. If this is the case, people with early onset of disability may be doubly disadvantaged when it comes to later employment prospects.
This study analyzes how early onset of disability (onset prior to age 22) affects employment opportunities both directly and as a result of reduced investment in human capital (education) for a younger cohort (ages 22 to 35) and older cohort (ages 44 to 54). In our young cohort, we find that people with early onset of disability have a lower probability of completing high school and a lower probability of being employed than those without disabilities. Lower employment rates result from both lower levels of high school completion and a direct negative impact of disability on work. In the older cohort, we find the employment of those with disability is lower than those without disability, regardless of age of onset. However, those with early onset of disability have significantly higher employment rates than those with later onset of disability (after age 22). We hypothesize that this is a result of people with onset of disability prior to age 22 either choose careers that can be more easily accommodated than the careers people with later disability onset have, or that people with early onset of disability are more likely to be adept at seeking and using accommodations than those with later disability onset.
These results suggest that policies and programs to increase employment of persons with disabilities should focus on ways to increase education levels of those with early onset of disability. They also suggest that return-to-work efforts focused on older cohorts of persons with disabilities may want to separately target programs to those with early onset of disability.
The Relationship Between Early Disability Onset and Education and Employment
Disability policy in recent decades has focused on the importance of increasing employment opportunities for people with disabilities, most notably with the passage of the landmark Americans with Disabilities Act but also through increased focus by the Social Security Administration on return-to-work programs. During this same period, concerns have risen over the increased number of young people receiving SSA disability benefits, both Supplemental Security Income (SSI) and Social Security Disability Income (SSDI). Given the disincentives to work inherent in receipt of these programs, the participation of younger recipients may contribute to their lifelong dependence on these programs. This trend toward younger participants also brings into question whether the return-to-work approach of SSA and other programs is appropriate for persons who have experienced onset of disability at an early age. Traditionally, these programs have focused on a clientele who have experienced later onset of disability, usually after accumulating work experience.
Very little literature has focused on how the timing of disability may influence education and employment outcomes. The early onset of disability (at birth through young adulthood) can affect a person's employment outcomes in myriad ways. In addition to the direct effect of disability on employment, early onset of disability likely affects the acquisition of education and job skills (human capital). This reduced "investment" in human capital in turn may reduce the individual's employment and earnings prospects throughout their lifetime. If this is the case, people with early onset of disability may be doubly disadvantaged when it comes to later employment prospects.
This study examines the differential employment outcomes for individuals with early onset of disability compared with both those who are not disabled and those who experience disability later in life. Because people with early onset may face greater obstacles to completing schooling, particularly secondary education, the study focuses on the extent to which early onset diminishes educational outcomes and the effect of this disadvantage on later employment. We address the following questions:
• To what extent are the educational outcomes of persons with early onset of disability reduced relative to persons without disabilities?
• How do persons with early onset of disability differ in employment outcomes from those without disability and to what extent is this due to differences in education?
• Does onset of disability at an early age continue to affect employment outcomes later in life? How does employment of those who had an early onset of disability compare with employment of those who had an onset of disability at later ages?
The remainder of this paper is organized as follows. First, we review relevant literature and set the context for our study. Then we discuss our methods, data, and how we define disability and onset. We present results in two sections, our analysis of a young cohort and our analysis of an older cohort. Finally, we provide a summary and conclusions.
Background Context
Low employment rates of persons with disabilities and greater numbers of young people receiving disability benefits have focused attention on how to help young people with disabilities reach their full economic potential. These low employment rates are cause for concern not only because of the economic benefits that accompany work, but other benefits including reducing social isolation and supporting full participation in society (Schur 2002) . Educational attainment plays a key role in employment-affecting future employment and earnings. Research has shown the positive effect education has on employment opportunities for people with disabilities (DeLoach 1992).
One avenue for policy is to directly address the generally lower levels of educational completion of persons with disabilities. To do this, we first need to understand how onset of disability at an early age affects educational completion and later employment. Understanding whether these outcomes are affected by the timing of disability may allow program administrators to develop and target services to people with early disability onset, hopefully increasing their future economic independence.
As a group, people with disabilities have lower incomes and higher rates of poverty than people without disabilities (World Bank 1999) . Low levels of employment and earnings play a key role in these worse economic outcomes. Burkhauser et al. (2001) show that the share of household income coming from the earnings of men with disabilities declined throughout the 1990s. In 1989, the share of mean household income that came from people with disabilities was 20 percent. By 1998, the labor earnings of men with disabilities accounted for less than 15 percent of mean household income. Young people with disabilities also have lower employment outcomes than their nondisabled counterparts. While 38.8 percent of people with a work disability between the ages of 25 and 34 are in the labor force, 87.6 percent of their non-disabled peers are in the labor force (Stoddard, et al. 1998 ).
Prior research shows that education effects employment and compensation -and that effect has increased significantly in the recent past. One study found that in 1995, 25-34 year old males who had graduated from college earned 52 percent more than their peers who had graduated from high school. In 1980, this gap was only 19 percent (Kane 1999) . People with at least a bachelor's degree are more likely to be employed than their peers who had lower levels of education. And for males, the employment rate for those who had not finished high school decreased between 1971 and 1998, from 87.9 percent to 78.5 percent. In contrast, employment rates for females at all education levels increased over this time period, though more slowly for those who had not received a high school degree (U.S. Department of Education 2000).
Persons with disabilities have lower education levels than those without disabilities. They are more likely to have less than a high school education and less likely to have some years of college than those without disabilities (Yelin and Trupin 2002) . Only 27 percent of youths with disabilities are likely to enroll in post-secondary education compared to 68 percent of youths without disabilities (Blackorby and Wagner 1996) . Increasing educational attainment has been shown to be associated with greater increases in labor force participation for people with disabilities than people without disabilities, although absolute rates of labor force participation remain lower (Yelin and Trupin 2002) .
In addition, government programs that provide benefits to persons with disability are serving increasing numbers of young persons. The average age of Supplemental Security Income (SSI) and Social Security Disability Insurance (SSDI) recipients is falling (Rupp 1998) . The number of young adults under age 30 receiving these benefits increased 43 percent between 1989 and 1993 (Laplante 1996) . In part, this is due to increased eligibility of children for SSI benefits and their transition to the adult SSI program. Recent growth may also be attributed to contractions of the General Assistance program (Stapleton, et al. 1998 ) and a move from participation in Aid to Families with Dependent Children (now Temporary Assistance for Needy Families) to SSI (Stapleton, et al. 2002) . Rupp and Scott (1998) also point out that young people receiving SSI benefits have long expected durations of benefit receipt, for many their entire lifetime. And it has been well-documented that participation in SSI or SSDI has a negative impact on the likelihood of employment (Bound and Burkhauser 1999) .
Policies aimed at increasing employment of persons with disabilities are often focused on those who experienced disability onset at later ages and not on education. Vocational Rehabilitation (VR) traditionally served persons with disabilities that had significant work histories and had accumulated human capital before experiencing a disability. SSA has not traditionally had a focus on education in its return-to-work strategies. Persons with earlier onset of disability may require different types of support. Policies and programs that intervene at the time of secondary schooling or while postsecondary decisions are being made may be essential to increasing employment outcomes across an entire lifetime. All of these factors argue for increased understanding of employment outcomes for young adults with disabilities and how to better their economic position.
Examining how the age of disability onset affects a person's education and later employment is one part of this understanding. But very little research has focused on age of onset as a lens for viewing the experiences of young people with disabilities throughout their working life. Information on onset has been used in primarily two ways. First, researchers use onset information to estimate incidence (U.S. Department of Health and Human Services 1999). Second, researchers examine age of onset and its connection to retirement and application for disability benefits (Benitez-Silva, et al. 1999; Burkhauser, Couch and Phillips 1996) . This research focuses on varying age of onset among older workers ages 40 -65, many who had significant labor market experience. Limited research has attempted to understand the labor market responses of younger individuals who experience the onset of disability. Daly and Bound (1996) examine differences in how people with early and later onset remain in the labor force. They find that younger workers either use an employer provided accommodation or they choose to find a different job while older workers rely on employer accommodations.
Other research has focused on specific types of disability that are primarily early onset to address the needs of that group, such as those with developmental disabilities or cerebral palsy (Boyle, Decoufle and Yeargin-Allsopp M 1994; Kregel 2001) . Research on specific groups is necessary and beneficial as it allows for a level of detailed understanding for a certain disability that cannot be supported by a large national survey. Our research using a national cross-section of those with early onset of disability can provide a context for understanding the research outcomes on specific groups.
Data and Definitions
This study uses data from the 1994 and 1995 National Health Interview SurveyDisability Supplement (NHIS-D). Identical questions in both years of this survey allow us to combine the samples increasing sample size and providing more reliable estimates. The NHIS is a nationally representative cross-sectional survey administered to approximately 45,000 households each year that collects a wide variety of information on disability, employment, and income. The disability supplement in 1994 and 1995 consists of two phases: the phase 1 disability survey administered to all core survey respondents and the phase 2 survey, also called the Disability Follow-back Survey (DFS), that surveyed a subset of core respondents who were defined using phase 1 data as having a disability. Phase 1 of the disability supplement asks detailed information on conditions, impairments, and activity limitations including timing of onset. Phase 2, the DFS, contains detailed information on employment.
Defining Disability and Onset
We define disability based on the presence of activity and functional limitations. This definition is particularly appropriate when interested in the connection between disability and work, because it is the limitation in activity that is disabling, not necessarily the condition or impairment. For example, not all individuals with heart conditions will have limitations in activities due to this condition. We include in our definition those persons who report difficulty with at least one activity of daily living (ADL) or instrumental activity of daily living (IADL) or inability to perform one or more functional activities. The individual must report that this difficulty/inability has lasted or will last for at least 12 months. The specific activities considered include standard measures of ADLs and IADLs 3 , and physical functions that include lifting 10 pounds, walking up 10 steps, walking a quarter mile, standing for 20 minutes, bending down from a standing position, reaching up over the head or out to shake a hand, using fingers to grasp, and holding a pencil. Because the functional limitations are frequently less severe than ADLs or IADLs, only those people who report being completely unable to perform a functional activity are included in our sample. Of all persons ages 22 to 64, 7.2 percent have a disability according to this definition.
We define onset of disability as the age when a survey respondent reports first having trouble with a specific ADL, IADL, or functional activity used in our definition. Phase 1 of the NHIS-D asks all respondents how old they were when they first had a problem with that particular activity. Initially, they are asked to provide a specific age when the limitations occurred. For those who refuse to answer, an indicator of whether the limitation started before age 18 or before age 22 is asked. Allowing for this "range" response limits non-response rates for these questions. However, only a small percentage of respondents actually report these range answers. For those with difficulty or inability performing multiple activities, we define age of onset as the earliest age of problem onset reported among these activities. 4 Of all persons ages 22 to 64 with disabilities by our definition, 16.3 percent report disability onset under age 22. 5 We define early onset as those reporting onset of at least one activity limitation under age 22. We focus on the cut-off of age 22 for two reasons. By age 22, the large majority of the population has generally completed formal education, thus allowing for a cleaner measurement of differences in education levels. Second, the formulation of the range questions makes using a cutoff of 22 or 18 most feasible. Using a cutoff of age 22 versus age 18 allows for a slightly larger sample size. However, we know there may be differences in outcomes by age of onset within this group. For example, there are likely differences in disability onset at birth compared to onset at age 20. We, therefore, present some of our results for people who experience the onset of disability prior to age 5, the age when most people would expect to begin formal schooling.
When examining employment outcomes, it is an advantage to define disability onset in relation to the beginning of difficulties with activities rather than defining it in relation to the onset of a particular condition. The core NHIS provides information on the onset age of conditions that were the cause of an activity limitation, but not the onset of the activity limitation. This distinction is potentially important. The onset of the cause of the limitation is not necessarily the same as measuring the onset of the activity limitation itself. For example, a person may indicate that multiple sclerosis (MS) is the condition related to their inability to walk. However, the date that the MS was diagnosed may be quite different than the date the person became unable to walk. While information on condition onset is necessary for measuring the incidence of conditions in the population, it may not coincide with the onset of a difficulty performing a specific activity. 6 This definition of onset relies on individual's recall to provide the age of onset. For some in our sample, this period of recall is extremely long. To assess the extent to which this is an issue in the data, we examine onset dates for specific conditions that tend to happen early in life, e.g. cerebral palsy and assess whether respondents answer the questions in anticipated ways. We find that, of the 40 people reporting cerebral palsy who also have a disability as defined for this analysis, all 40 report onset at birth, as anticipated. In contrast, of the 104 people reporting blindness, a condition we anticipate will have a much more distributed onset age, we find 16 people report an early onset and 88 report a later onset.
Our measure of onset is defined at first onset of activity limitation. Some recipients may experience progression in the severity of their limitations after onset. We address this issue by separately examining severity of limitations measured at the time we measure outcomes. Severity is defined as those who are unable to perform at least one activity.
Using these data and definitions, we define two samples a young cohort ages 22 to 35 and an older cohort ages 44 to 54. In total, there are 41,128 people in this young cohort sample. There are 304 persons with disability onset before age 22 -13, 130 of whom became disabled prior to age 5 and 174 became disabled at age 5 or later, but prior to the age of 22. The older cohort has a sample size of 26,078, with 203 persons with early onset and 1,101 persons with late onset (after age 22). We include in our late onset group only those who had an onset of disability after age 22 and at least three years prior to their current age.
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Empirical Methods
This study examines the connection between early onset of disability and education and employment outcomes. We expect early disability onset has an effect on educational attainment. Traditionally, people complete most of their formal schooling in the early part of their lives. If disability onset occurs prior to school completion, we hypothesize it may severely hinder a person's ability to complete their education. This, in turn, will affect their chances of becoming employed, and if they do become employed, their compensation. The impact on employment and earnings through education is in addition to any direct affect that the disability (or severity the disability) has on employment.
Since only a minority of those who have not completed high school by age 22 will go on to gain additional education, it is likely that the impact of not completing secondary school will remain over the course of that person's working life. In addition, lower employment at an early age leads to lower accumulated work experience over time. This means that even at older ages, we expect that those with an early onset of disability will continue to have lower employment than those without disabilities.
We are also interested in understanding whether those with early onset of disability have different employment and earnings than those with later onset of disability. In addition to considering whether to intervene at the secondary school level for those with early onset, we would like to know whether programs should consider targeting services to those with early and late ages of onset among an older cohort of persons with disabilities.
We do not have as clear an expectation on whether employment outcomes for those with early onset will be better or worse than those with later onset. We expect that people with later disability onset face fewer deficits in education relative to people with early onset and have accumulated more work experience. This, in turn, could point toward higher employment rates and wages for those with later onset. However, those with later onset may have difficulties adapting to the possible limitations of their disability on work, either in changing job tasks or moving to a completely different type of work. Because of these difficulties, more of those with later onset may drop out of the labor market than those with early onset.
Of course, the structure of government disability benefit programs influences labor market participation for both groups. Long-term receipt of disability benefits among persons with early onset of disability may lead to diminished employment in later years while disincentives to work inherent in benefit programs and the value of disability benefits relative to alternative work options reduces employment for both groups of persons with disability.
Young Cohort Analysis
We divide the study into two parts. The first part examines education and employment outcomes for persons with early onset of disability compared to those without disability. We focus on a cohort of persons in the early part of their working lives -what we term a "young cohort", ages 22 to 35, comparing those with an early onset of disability (prior to age 22) and those without disabilities. 8 This young cohort will likely have completed most of their formal education. Members of this young cohort are less likely to have received additional training and advancement opportunities than an older cohort of individuals.
We first provide descriptive comparisons of demographics (including living arrangements), income and benefit receipt, education, and employment (including hours and earnings) for this young cohort. We then measure the extent to which early onset of disability is associated with a lower probability of completing high school. We estimate the following equation using logistic regression:
Pr(complete high school) = F(Early Onset , Demographics, Severity)
Demographics include race and sex.
9 It is clear that there is a great deal of variation in severity and type of disability among the group of young people with disability onset before age 22. Because severity of disability likely plays a role in high school completion, we separately control for severity with a measure of severity of activity limitation. It is also possible that those with onset before age 5 have a different likelihood of completing high school than those with onset from ages 5 to 22. To test for this we estimate an alternate model allowing for a differential impact on education of those with onset age less than 5 years old.
Finally, it is possible that specific types of disabilities are associated with different likelihood of completing high school. In particular, disabilities that directly impact learning abilities may be associated with lower levels of education. If these types of disability tend to occur at early ages, then our indicator of early onset may be representing those with disabilities that inherently are correlated with less ability to complete schooling. While this would not preclude intervention strategies to boost human capital investment and school completion, it could have different implications for what types of policies are needed. Unfortunately, we are unable to control for many different types of disabilities because of small sample sizes. However, to test this hypothesis, we estimate an alternate specification that includes an indicator for the presence of mental retardation.
We also estimate for this young cohort the connection between early onset of disability and employment. The logistic regression model we estimate is Pr(working) = F(Early Onset, Severity, High School Completion, Demographics)
These factors are consistent with the first model. Again, we control for race and sex, severity of activity limitations, and early onset of disability. In addition, we include an indicator for whether or not a person completed high school. We again test alternate specifications of disability by controlling for whether the disability onset occurred at or before age 5 and whether or not the person reports having mental retardation.
It is clear that receipt of SSI or SSDI is a disincentive to work. To address this potential disincentive and to try to separate the impact of benefit receipt and disability on employment, we include models with an indicator for respondents' receipt of SSI or SSDI benefits. While it is clear that receipt of SSI or SSDI is a disincentive to work, the estimated coefficient on benefit receipt cannot be interpreted simply as the negative impact of the program's work disincentives. The relationship between benefits and employment is complex, because the decision to apply for benefits in the first place may result from the respondent's belief that they have a low likelihood of being able to work. This indicator may be capturing respondents' "ability" or "desire" to work. Our indicator for severity addresses this concern in part, but it is likely the SSI/DI indicator will reflect these unmeasured factors leading to benefit application.
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Analysis of Older Cohort
The second part of the study examines the extent to which individuals with early onset of disability have different education and employment outcomes than those with an onset of disability later in life. We focus on an older cohort, ages 44 to 55. We choose this older cohort in order to identify outcomes for individuals with late onset. It is important to focus on a similar age cohort for early and late onset, because regardless of disability, there are many differences in labor market outcomes over the life cycle. Using this cohort, we conduct a descriptive analysis using a three-way comparison of those with early onset of disability, later onset of disability, and without disability.
Later onset of disability is defined as those in this age cohort who experienced a disability after age 22 but three or more years prior to the interview. We allow this lag time to limit temporary declines in employment that might occur immediately following disability onset. The descriptive analysis shows differences in employment (including hours and earnings), education level, and other factors that might influence employment. These are the same as in the first part of the study: demographic characteristics, severity of disability, income and benefit receipt and also age and presence of a mental health condition.
We then measure the connection between early onset of disability and education and early onset of disability and employment outcomes using multivariate regression models. We estimate logit models on the probability of work, defined as having worked at all in the two weeks prior to the survey interview. Our model is as follows:
Pr(working) = F(Disability Onset, Severity, Demographics, Education)
The first model specification we estimate includes a separate indicator for early onset and for disability. The early onset indicator gives the relationship of early onset and employment in relation to those with late onset, all else equal. We explore alternate specifications of onset age. In model 2, we include a continuous variable for onset age in addition to an indicator for disability. This continuous onset variable measures the change in employment associated with a year increase in the onset age of disability.
11 A third specification of onset age allows for three separate onset age groups. Our late onset group includes a broad range of onset ages, from 22 to 51. To test if differences between onset in early adulthood and later career affect our results, we separate our late onset group into an indicator for mid-onset range (onset between ages 22 and 40) and an indicator for later onset (onset over age 40).
All models control for education, sex, race/ethnicity, and age. Unfortunately, we do not have a direct measure of years of work experience for this group. We anticipate having a severe disability reduces the probability of work. Including an indicator for severe disability helps separate out disability severity from the interpretation of the disability and onset results. We also include an indicator for whether the respondent has a mental health problem.
Finally, as discussed for the younger cohort, we are concerned about the disincentive effects of government disability receipt. We estimate our models of the probability of employment controlling for participation in SSI or SSDI. The same issues in interpreting the coefficient apply in this equation. The estimated coefficient may be capturing unmeasured characteristics of those who apply for disability benefits in addition to the work disincentives of the programs.
Early Onset of Disability and Education: A Young Cohort
In this section we examine the relationship between onset of a disability at an early age and the likelihood of completing secondary education with a young cohort (ages 22 -35). We also examine whether those with early onset of disability are less likely to be employed than those without disabilities in this young cohort. In this young cohort sample, by definition, all those with disabilities have experienced early onset of disability.
Previous research has demonstrated that differences in demographic characteristics influence later education and work. As a precursor to comparisons between education and employment, we compare demographic characteristics of young people with and without disabilities. Our initial comparisons show that, for the most part, people with early onset of disability do not differ significantly from people without disabilities with one exception. We find that significantly more people with disabilities are black, non-Hispanic. However, people without disabilities are more likely to be Hispanic than people with disabilities so that the overall make-up of the white as compared to non-white population does not differ significantly between the two groups (table 1).
Mental retardation (MR) is one of the most common diagnoses reported on the NHIS 12 . The very nature of this condition may significantly affect whether or not a person is likely to attain significant levels of education. Not surprisingly, we find that people with disabilities are significantly more likely to indicate the presence of MR than people without disabilities (29.3 vs. 0.1% percent).
Living arrangements may affect sources of support available to household members. When comparing living arrangements between young people with and without disabilities, we find that those with disabilities are less likely to be living with a spouse than those without disabilities. Over 60 percent of young people without disabilities live with a spouse compared with only one-quarter of young cohort members with a disability. However, people with early onset of disability are as likely to be living with a relative as people without disabilities. That is because people with disabilities are significantly more likely to be living with a relative other than a spouse (59.1 vs. 24.7 percent). Of those early cohort members with a disability living with a relative other than a spouse, 65 percent report that relative is a parent.
13 This may raise issues as a person ages since the relative living with them will also age and likely deteriorate in their ability to assist the person with a disability. The incidence of living alone or living with nonrelatives is similar for the two groups of people.
Understanding a person's sources of support may provide information regarding a person's current employment status (table 2) . For example, if a young person receives disability income, they may face steep benefit losses if they attempt to join the labor force. Not surprisingly, young people with disabilities are more likely to receive benefits from two government disability benefit programs -Supplemental Security Income (SSI) and Social Security Disability Insurance (SSDI).
14 Previous research shows that once a person begins to receive benefits from a disability program they are unlikely to return to work (Rupp 1998 ). This may be because they are unable to return to work. In order to qualify for SSI and SSDI, a person must be found unable to do "any kind of substantial gainful work because of a physical or mental impairment that is expected to last at least 12 months or until death". In any case, benefit receipt does indicate a source of support that recipients take into account when making decisions regarding employment.
In addition, young people with disabilities have lower average family incomes than those without disabilities.
15 This is true in absolute terms as well as when we control for poverty which takes family size into account. Young people with disabilities are more likely to be in households with income below the federal poverty level. This lower level 12 It is likely that this condition is under-reported since data are gathered via self-reports. 13 Information on relatives in the house comes from Phase 2 of the NHIS-D. This information was collected approximately nine months after the initial interview when information on household members was first collected. Information is only available for people with disabilities who subsequently completed the phase 2 interview and answered this question. That accounts for two-thirds of our sample of early-onset adults. 14 Our definition does not overlap perfectly with the definition of people receiving SSI or DI. This is because our definition is based on functional limitations which differs from the definition used to qualify for SSI or DI. 15 This includes earnings of all family members as well as other types of income including disability benefits, pension income, and welfare. of outside support again emphasizes the importance of understanding barriers to employment for people with disabilities.
How does disability affect education and employment?
By age 22, many people will have completed most of their formal education. If the onset of disability interrupts this critical process, young people with disabilities may find themselves significantly disadvantaged in the labor market during their first attempts to seek employment -which would likely have a carry-over effect to employment status in later years. Education can play a significant role in determining not only whether a person will be employed, but also the wages s/he will earn. If the early onset of disability interrupts this process, it may explain later, disparate employment rates and earnings for people with and without disabilities. When asked about the highest level of school ever completed, young cohort members who experienced the early onset of disability report lower levels of education than their non-disabled peers. People with early disability onset are more likely to have stopped school prior to graduating from high school 16 (33.3 percent) than people without a disability (12.7 percent) (table 3).
It is possible that there are differences in how very early onset of disability affects education relative to our measure of all onset before age 22. To examine this, we divide our group of young people with disabilities by whether or not the onset of disability is reported to occur prior to age five. For the very early onset group, throughout their entire formal schooling, they would have been affected by their disability. This means that although the severity of the disability might have changed over time, schooling would not be interrupted by the initial onset of disability. However, these young people must deal with their disability throughout their school years.
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Education levels of people with onset of disability at age five or before are less likely to graduate from high school than their peers with disability who become disabled after age 5 (table 5) . This may be a product of more severe or different types of disabilities occurring at very young ages. For example, the very early onset group experience greater incidence of MR (56.3 vs. 7.5 percent), compared to those with onset between ages 5 and 22
We expect that people with disabilities will be less likely to be employed, as a result of lower education levels. In order to understand the magnitude of this, we compare employment statistics for young people with and without a disability. 16 It is unclear from the survey documentation whether people who had earned a GED would be included in this category. 17 We compared demographic characteristics of young cohort members who experienced disability onset after age 5 and those who experienced disability onset at age 5 or younger. We find that people with onset at or before age 5 are more likely to be male (55.7 vs. 40 percent), have significantly lower family income ($1,951 vs. $3,165) , and are more likely to receive SSI or DI (74.2 vs. 33.1 percent). No other characteristics were significantly different Young cohort members with disabilities are less likely to be employed than their peers without disability (Table 4) . Strikingly, while four-fifths of young cohort members without disabilities were working, less than half that proportion of young cohort members with disabilities was working (38.1 percent). Of those who are working, people with disabilities are slightly less likely to be employed for the full-year than people without disabilities (78.4 vs. 87.3 percent). The largest employment difference appears between full-time and part-time work. Workers with disabilities are significantly more likely to work part-time (40.9 percent) than workers without disabilities (14.6 percent). This may reflect a preference for working fewer hours as a result of a person's disability or it may reflect the types of jobs people with disabilities are more likely to be hired to perform. People who work part-time are likely to have lower total earnings than people who work full-time which can be an issue in maintaining independence. The same is true for people who work for part of the year versus the full year.
Young people with disabilities receive significantly lower earnings than people without disabilities -partially as a result of the amount of work being performed (fulltime vs. part-time). People in the young cohort without a disability who are working have average earnings of approximately $1,800 while people in that cohort with disabilities who are working receive average monthly wages of approximately $1,000. This large gap is cause for concern. Average hourly wages highlight the differences in income for people with and without disabilities that is not a product of the number of hours worked.
Interestingly, despite the education differences noted above, we did not find significant differences in employment levels for people who became disabled at age 5 or below vs. people who became disabled after age 5. This may be a product of the young cohort being in the very early parts of their careers. While entry-level jobs may not differ significantly in compensation at the beginning of employment, the career progressions resulting from the types of jobs people with very early onset and onset after age 5 have may differ. In addition, finding no significant differences in employment may be a product of the large portion of people who report having MR in the very young onset group. People with MR are more likely to be able to access a system of supports (including supported employment) after and during school that is not available to people with other conditions (Wittenburg, Golden and Fishman 2001) .
Education and Employment: An Empirical Model
We now attempt to further isolate the effect of disability on high school completion and employment by controlling for the above differences in demographic characteristics and education (for employment) in a series of logistic regressions.
Education
We test several alternative specifications for modeling the probability of completing high school, varying the measure of disability. First, we examine a model that controls only for the presence of disability prior to age 22. We then specify disability in two additional formats. First, we control for whether or not the disability is severe.
Notably, we do not have data on whether the disability was severe at onset, only that the disability is severe at the time of interview. Because we are only analyzing a young cohort of people in this model, severity at the time of the survey may approximate severity during schooling. We do have data on the first reported onset of disability. In the third specification of the model, we control for whether the onset of disability occurred prior to age six. In a fourth specification of the model, we add an indicator for the presence of mental retardation.
The results from the initial model closely approximate the results we found prior to controlling for demographic characteristics (table 5). In the initial model, we estimate the probability that a person without a disability will complete high school is 24 percentage points higher than people with disabilities. This negative effect is present regardless of how we specify disability characteristics in the model. We also find that males, black non-Hispanic people and Hispanic people are less likely to complete high school compared to females, white non-Hispanic and non-Hispanic people. These demographic results are consistent across all model specifications.
Focusing on severity using the second specification of the model, we find that severity of disability is marginally significant (p<0.10). This suggests, all else equal, that a young person with a severe disability is 13 percentage points less likely to complete high school than a person with a less severe disability. This model represents the most straight-forward classification of disability status, accounting for severity and is our preferred model. There has been some concern by researchers using the NHIS that not all people with mental retardation actually report the presence of mental retardation when directly asked. This contributes to our preference for the second specification of the model.
When controlling for presence of mental retardation, we find that -all other characteristics held at the mean, the probability of completing high school is 12 percentage points higher for people without a disability than with a disability.
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The third specification adds a control whether or not onset occurred prior to age 5. Interestingly, although we might expect people who have been disabled since very young ages would be more disadvantaged than people who become disabled during schooling, we find the opposite. All else equal, a person with a non-severe disability who became disabled prior to age 5 is 18 percentage points more likely to complete high school than a person with a non-severe disability who became disabled between the ages of 6 and 22. And, for people with severe disabilities, an 18 percentage point difference between whether onset occurred on or before age 5 or after age 5 still exists.
The fourth specification of the model controls for disability more directly than the others by controlling for the presence of mental retardation -a condition that likely limits a person's ability to graduate from high school.
19 This model provides strong support for the theory that an early onset of disability results in the reduced investment in human capital -even after controlling for severity and the presence of mental retardation. In this case, a person with a disability, all else equal, is 12 percentage points less likely to complete high school than a person without a disability.
We next analyze the effect that education and other factors have on employment. Knowing that people with disabilities have lower education levels, controlling for education and disability status helps to determine whether disability has an independent effect on employment. If so, people with disabilities may be considered doubly disadvantaged in the labor market.
Employment
We estimate the relationship of early onset of disability to employment, all else equal. Again, we specify the models in the same format as above, except the outcome variable is employment. Naturally, we include an indicator for whether or not a person has completed high school. This shows the additional effect disability has on employment, though the above shows us that there are negative effects in the education variable as well. Regardless of the model specification used, we find that young people with disabilities are significantly less likely to be employed than young people without disabilities.
Our estimates are conservative to some degree. There may be some people in the young cohort, particularly at the lower end of the age range, that are still in school but are likely to complete some sort of post-secondary school in the near future. Unfortunately, the data do not allow us to control for people still in school.
Program administrators may be interested in developing ways to increase the number of people with early onset of disability who complete high school in order to assist them in joining the labor market. A strong body of literature suggests that higher levels of education, even when there is a break between initial education and later education results in greater employment rates (Leigh 1997; Light 1995) .
We calculate the difference in employment for a person with a disability who has completed high school and a person with a disability who has not completed high school. We estimate that, all else equal, employment levels would be 23 percentage points higher for people with disabilities if they completed high school. Because our sample includes only people ages 22 -35, it is likely that any education received was received continuously, without interruption. Some studies do suggest that at least initially, increased employment effects for people are dampened when the education is discontinuous, though it is still positive (Light 1995) . Thus, employment rates may not be raised as much for people who have been away from formal school for a period of time. However, for the young cohort, time between last attending school and any subsequent return to school would necessarily be limited, given the relatively young ages.
In the alternate specifications of the model where we control for severity of disability, whether onset occurred prior to age 5, and the presence of mental retardation we find similar results. In all models, a severe disability seems to significantly dampen employment prospects, beyond the negative effect that occurs when controlling only for the presence of a disability. A person with a non-severe disability is more than twice as likely as a person with a severe disability to be employed, all else equal.
Interestingly, when we control for onset of disability prior to age 5, we find that it is not a significant factor in predicting employment, all else equal. There is some evidence that a person with disability onset prior to age five is more likely to be employed than someone who experiences disability prior to age 22 but after age 5, but it is not significant.
We include a fifth model specification for estimating employment that includes receipt of disability benefits. Not surprisingly, when we control for receipt of SSI or DI, the effect of having a disability is reduced, although it is still significant and negative. All else equal, when controlling for SSI or DI receipt along with demographic characteristics and education levels, people without a disability are 8 percentage points more likely to be employed than people with a disability.
Again, because there are measurement issues surrounding the reporting of mental retardation, and because adding early onset of disability to the model does not increase the predictive power of the model significantly, we prefer the second specification of the model as the most straight-forward estimation of employment for people with early onset of disability. As discussed earlier, receipt of SSI or DI may be an additional indicator for severity of disability. Because it is unclear exactly what this variable picks up, we further analyze the second model. We attempt to understand the effect of education on employment by holding all characteristics of people with disabilities at their mean -except for education, which we hold at the mean for people without disabilities. We then estimate the probability that a person will be working if they are disabled (holding characteristics for the mean of the group of people with disabilities) and the probability that a person will be working if they are not disabled (holding characteristics at the mean of the group of people without disabilities). Doing this allows us to estimate the portion of the variance in employment of people with and without disabilities attributable not just to differences in their characteristics, but differences in education. We estimate that 13 percent of the difference in employment is attributable to differences in education. The remainder of the variance is attributable to the presence of disability and all other characteristics.
Discussion
Lower education levels for people with disabilities puts them at a disadvantage throughout their adult lives in terms of paid employment. The independent effect that early onset of disability exerts on education means that disability may be acting in two ways when analyzing employment later in life. The early onset of disability appears to disadvantage people with disabilities because they are less likely to complete high school. But second, there is an independent effect on later employment of having a disability.
Lower education levels may be a product of several environmental factors, including poverty and parentel education levels. It is difficult to know whether disability reduces educational attainment or these environmental factors reduce educational attainment, as well as increase the likelihood for disability. Unfortunately, it is very rare to have data on these factors at the time of early disability onset for a group of adults.
The strong negative correlation between disability and employment for people in the young cohort -regardless of how disability is taken into account -indicates that policy makers may wish to focus some programs for improving employment prospects on this fairly narrow group of people. What is not known at this point is whether or not different types of interventions might be appropriate based on the timing of disability. While we present strong evidence in the section above that young cohort members with disability would benefit from programs aimed at increasing human capital investment, we do not know whether these same types of support would be appropriate for people who experience the late onset of disability.
Disability Onset and Employment: Older Cohort
Education levels continue to play a critical role in employment and earnings throughout a person's life. We see that early onset of disability is associated with lower levels of educational completion. This lower level of education could continue to have a negative affect on employment many years later. We also find that early onset of disability had an additional direct negative association with employment for this younger group. This section examines the extent to which onset of a disability at an early age continues to be associated with lower employment in later life, both through education and directly. We also examine how employment outcomes differ between those with early onset and those with later onset of disability.
Our expectation is that those with early onset of disability will continue to have lower employment rates in this older cohort relative to those without disabilities. Some of this lower employment will be due to lower educational levels and some will be the direct impact of disability on work.
How early onset of disability affects employment in this age group relative to those with later onset is less clear. One possibility is that since early onset leads to less work early in life, those with early onset in an older age group will have less work experience than those with later onset. This lower experience will tend to lower employment rates for those with early onset relative to those with later onset. Another possibility, however, is that living with a disability for a longer time period increases the potential for becoming familiar with work accommodations or even choosing job types or career paths that are more accommodating. Those experiencing onset of disability later in life may have more difficulty transitioning to new types of work or to using accommodations. This would suggest higher employment for those with early onset relative to late onset, all else equal.
Descriptive Differences
We first examine the differences between those with early onset of disability, late onset of disability, and no disability considering demographics, income, education, and employment.
There are several differences in the demographic characteristics of the early and late onset groups. Those with late onset are more likely to be nonwhite, female, older, and married than those with early onset. The race/ethnicity of those in the early onset group is similar to the distribution for those without disability (table 7) . 20 However, those with late onset are more likely to not be white, non-Hispanic. Of the late onset group, 15.3 percent are black, 8.7 percent are Hispanic, and 2.8 percent are another race or ethnicity. This compares to the early onset group, of which 13.8 percent are black, 6.5 percent are Hispanic, and 1.8 percent are of another race or ethnicity. This could reflect differential factors influencing early and late disability, such as differences by race/ethnicity in type of work that might impact late onset but not early onset of disability.
The early onset group is about half female and half male, similar to the younger cohort of persons with early onset, and similar to those without disabilities in this age group. However, of those with a late onset of disability, 60.5 percent are female. The reason for this difference is unclear. It is unlikely to result from large sex differences in mortality at this age, and we would expect more men to experience work-related disabilities.
Within this somewhat narrow age cohort, as expected, those with late onset tend to be older than those with early onset. This results from the increased likelihood of disability onset as age increases. The age distribution for those with early onset of disability is similar to the age distribution of those without disability.
The living arrangements of the early and late cohorts and those without disabilities differ significantly. Persons who had an early onset of disability are significantly less likely to be living with a spouse (40.8 percent) than those without disabilities (76.5 percent) or those with late onset of disability (61.5). They are more likely to be living with a non-spouse relative than either of these groups, 38.9 percent compared to 11.6 percent and 17.7 percent, respectively. These results suggest that persons with disabilities are less likely to marry after the onset of disability. However, they also show that those with early onset are about as likely to live with someone (a spouse or other relative) as are those with late onset. Living with others (spouse or relative) may provide increased economic stability and support in employment. About a fifth of both groups live alone compared to only a tenth of those without disabilities.
Education of those with early onset is lower than those without disabilities, but similar to those with late onset. Those with early onset of disability are significantly less likely to have completed high school than those without a disability, 36.2 percent v. 12.9 percent. The early onset group is also significantly less likely to have graduated from college, 8.8 percent compared with 29.8 percent. The only significant difference in education level between those in the early and late onset group is that fewer persons with early onset are college graduates (8.8 percent v. 13.7 percent).
There are no significant differences between the early and late onset groups in the percent with a severe disability (measured by severe activity limitations) and with mental health problems. Approximately half of both groups have a severe disability and about a fifth have mental health problems. Both of these are likely to have a negative impact on the probability of employment.
Family income is significantly lower among those with early onset of disability compared to those without disability. Average monthly family income is $2,366 for those with early onset compared to $4,579 for those without disability (table 8) . Family income is also low for those with late onset, $2,632. These relatively low family income measures likely reflect the greater number of persons living alone among those with disabilities. However, the high rate of poverty among those with disabilities, even though this measure takes into account family size, suggests the families of those with disabilities face much worse economic situations. Of those with early onset, 20.9 percent are living in poverty and of those with late onset 28.1 percent are living in poverty, compared with 8.0 percent of those without a disability.
Cash assistance from the SSI and SSDI programs is an important source of income for those with disabilities. In this age group, more than half, 56.6 percent, of those with early onset receive benefits from either of these programs. A significantly lower 36.8 percent of those with late onset receive these benefits. Lower receipt of benefits in the late onset group might reflect the availability of alternate sources of income such as workers compensation or private disability benefits through an employer. There may also be differences in eligibility across the two groups. Fewer in the late onset group had severe disabilities according to our measure. Although we might think fewer in the early onset group would have the work experience to qualify for SSDI, a significantly higher percent of those with early onset receive these benefits, 45.0 percent v. 26.2 percent. For the large numbers of person receiving these benefits in both groups, participation in SSI or SSDI is likely a serious disincentive to work.
Employment of those with early onset is significantly less than those without disabilities, but not substantially different from those with late onset of disability. Of those with early onset, 32.6 percent worked at all in the two weeks prior to the interview compared to 84.3 percent of those without a disability (table 9). Only 31.5 percent of those with late onset were working. For those who are working, the vast majority worked all months of the previous year, although a slightly greater percent of those with early onset worked full-year than those with late onset (91.7 percent v. 85.9 percent). However, those with early onset are less likely to be working full-time than those with later onset (67.8 percent v. 74.9 percent).
Persons who had early onset of disability earned lower hourly wages than those without disability and those with late onset of disability. Among workers, the average hourly wage for those with early onset is $7.98, significantly less than $13.93 for workers without disabilities and $12.78 for those with late onset.
21 Median hourly wages are more similar, $7.50 for those with early onset and $8.65 for those with late onset. Median hourly wage for those without disabilities is $11.54. In addition, average monthly earnings are lower for workers who had an early onset of disability, $1,323, than those with a late onset, $2,086. This difference reflects both lower hours and hourly wages of those with early onset. The relatively low levels of average monthly earnings for all persons with disabilities in this age group reflect their low rates of employment as well.
Relating Disability Onset and Employment
We now turn to the results of our estimation of the connection between early onset and employment, and the difference in outcomes between those with early and late onset of disability.
Results from our first logit model (table 10) show that those with early onset of disability are significantly less likely to be employed than those without disability, even after controlling for education and other factors. The estimated logit coefficient suggests the probability of work among those with early onset of disability is 42 percentage points lower than the probability of employment for those without disabilities. 22 However, we find no significant difference between the probability of employment for those with early onset and those with late onset of disability.
Severity of disability is associated with a large additional reduction in employment. Calculating employment for those in the early onset group and with a severe disability is 26 percentage points lower than for those in the early onset group but without a severe disability, all else equal.
The other control variable results are as expected. Having completed high school, had some college, or completed college are all significantly associated with higher levels of employment relative to not having completed high school. Men are more likely to be employed than women and black and Hispanic persons are less likely to be employed. Older individuals in our sample are less likely to be employed, possibly reflecting an increased likelihood of retirement as they approach age 55. Our separate indicator for having a mental health problem is significantly related to lower rates of employment, over and above our measures of disability and severity. This suggests that the subgroup with these conditions have significant additional problems with employment.
Alternate Measures of Onset Age. It is possible that the lack of difference between early and late onset of disability in relation to employment is due to the broad range of onset ages in our late disability indicator, from onset at 23 to onset at 51. We test this in two ways, by including a continuous measure of onset (Model 2) and including three indicators for early, mid, and later onset (Model 3). Table 10 reports these results. In the continuous onset age model, we find no significantly different impact for an increase in a year of onset age, over and above the average impact of disability. The onset estimate is equivalent to less than half a percentage point decrease in employment for every year later of onset. All other estimates remain approximately the same.
The third model again shows that each range of onset is associated with significantly lower probabilities of work relative to those without disabilities. However, 22 Probabilities throughout this section are calculated at the mean of all characteristics other than severity. We calculate employment rates at the average probability of severity for those with disability unless otherwise stated. these coefficients are not significantly different from one another. This also indicates there is no estimated difference in employment by onset age among those with disabilities. Again, the influence of other factors remains the same as in our first model.
Receipt of Government Benefits. Because so many persons with disabilities in both the early and late onset group receive government disability benefits and we know participation in these programs is a disincentive to work, we also re-estimate each of the three previous models including an indicator for receipt of either SSI or SSDI benefits. These are shown as models 4 through 6 in table 10. As expected, recipients of SSI or DI benefits are significantly less likely to work than non-recipients. Our estimates suggest that those receiving these benefits are 70 percentage points less likely to work, all else equal.
Inclusion of receipt of disability benefits also reduces the relationship of early disability onset to employment relative to those without disabilities. The difference remains statistically significant. These results mean that a person with early onset, controlling for receipt of SSI or DI, is 8 percentage points less likely to work than a person without disabilities. This is compared to a 42 percentage point difference without controlling for benefit receipt. These results suggest that a large proportion, though not all, of the difference in employment rates between persons with early onset and persons without disability is connected to benefit receipt.
In model 4, employment rates for early and late onset persons are significantly different, controlling for benefit receipt. We estimate that persons with early onset of disability are 16 percentage points more likely to work than those with later onset. Similar results are found for our other specifications for onset (shown in models 5 and 6). Onset age is significantly negatively related to employment (Model 5), meaning that those with later onset ages have decreasing probability of employment. In Model 6, we see the same result. Early onset is associated with a significantly higher probability of employment relative to mid-and later onset, controlling for SSI or SSDI receipt. There is no significant difference in employment rates of those with mid-range and later onset of disability.
It is important to remember that direct interpretation of the estimated relationship between SSI or SSDI receipt and employment is unclear in this specification. In part the estimated negative relationship reflects the disincentives to work for recipients due to loss of benefits. However, it also likely reflects unmeasured characteristics of those who receive benefits. The decision to apply for benefits in the first place may result from the respondent's belief that they have a low likelihood of being able to work. Thus our estimate also captures the lower "ability" or "desire" to work of those who receive benefits. Our indicator for severity addresses this concern in part, but it is likely the SSI/DI indicator still reflects these unmeasured factors leading to benefit application.
Discussion
The results in this section suggest that those with an early onset of disability have a significantly lower probability of work relative to those without a disability, but that this association mainly is due to disability benefit receipt. After controlling for receipt of disability benefits, those with early onset of disability have similar employment rates to those without disabilities, all else equal. In part this reflects that those who decide to apply for and who are approved for disability benefits are different than those who do not receive benefits in ways we have not controlled for. We control for severity of disability, but cannot control for differences in individual desire to work and ability to work.
In addition, because educational attainment is lower for those with early onset ages than those without disability in this older cohort, average employment rates are still lower than they would be if education levels were comparable. 23 In fact, if persons with early onset of disability had the education levels on average of persons without disabilities, their employment rates would be about 6 percentage points higher.
Our results on the differences between those with early and late onset tell a somewhat more complex story. In our descriptive results, we see that although there are some demographic differences between the two groups, education levels and employment levels are remarkably similar. Receipt of SSI and SSDI benefits is somewhat higher among the early onset group. When controlling for demographics, education, disability severity and benefit receipt, we find that those with early onset of disability tend to have higher employment rates relative to those with late onset of disabilities.
These results are consistent with the theory that those who have had early disability onset have had more time to find and become accustomed to work accommodations or have chosen work paths that are accommodating to their particular disability. Those with later onset of disability, even though it has been at least three years after onset, may be less able to make the transition to other work, to find accommodations, or to be given accommodations by their employer. At this point in their careers and at higher wage rates than young workers, certain types of accommodations may be more costly for employers. In addition, those with late onset of disability may have greater access to other sources of income that we cannot measure in these data, such as private disability insurance, workers compensation, or retirement savings. Those with early onset are less likely to qualify for work-based disability compensation since their disability is likely to be related to the job. It is also possible that those who experienced early onset may have worked at lower wages or earnings and accumulated less savings than those with later onset. Controlling for disability benefits is important to these results, since a higher proportion of early onset group receive these benefits and their receipt is associated with much lower employment.
Conclusion
23 Estimation of an equation on the probability of high school completion for this older age cohort finds that early onset of disability is negatively associated with high school completion relative to those without disabilities in this older group as well. This paper studies the extent to which onset of a disability at an early age (under 22 years of age) has a negative impact on education and employment.
We find that in a young cohort of persons (ages 22 to 35), those who had an early onset of disability have a significantly lower likelihood of completing high school than people without disabilities, even after controlling for severity of disability. In addition, young people with early onset have a lower probability of employment than their nondisabled peers. This results from both lower levels of high school completion and a direct impact of disability on work.
In an older cohort of persons (ages 44 to 54), we find that disability is associated with a lower probability of employment relative to those without disabilities, regardless of onset age. Because in this older cohort educational attainment is lower for those with early onset ages than those without disability, average employment rates for those with early onset are still lower than they would be if education levels were comparable.
These results suggest the importance of trying to increase educational attainment for those with early onset of disability. It is possible that some of the connection between early disability onset and lower high school completion rates reflects ability to attain a certain level of education. Although we try to account for this through controls for severity and having mental retardation, this still could be true. However, the importance of education for employment for this young cohort suggests increased scrutiny on ways to increase high school completion may have positive impacts on work. Increases in employment in the early years of a young persons working life means greater accumulation of work experience that will likely impact employment in later years.
Increased educational levels not only can increase employment prospects, but can also lead to decreased dependence on disability benefits. As we have shown for both the younger and older cohort, those who receive these benefits have a much lower probability of working. If prospects for employment are improved, this may change the balance for those deciding on whether to participate in these programs.
Finally, we also find in our older cohort, that the employment of those with early onset of disability is significantly higher than the employment of those with later onset of disability, after controlling for disability benefit receipt and other factors. These results suggest that the services required of those with early and later onset may also be different. The better employment prospects of those with early onset ages could reflect that they have had more time to accommodate their disability in the labor market through workplace accommodations or support arrangements. Those with onset of disability at later ages may find it more difficult to continue in their pre-disability work or to find new work. However, in this older age group, it is also true that those with earlier onset are more likely to receive disability benefits than those with later onset. It may be true that the more traditional return-to-work and work incentive approaches are best targeted to those with later disability onset. Programs that try to intervene at early ages to improve educational completion may prove to be most helpful for those with early onset of disability.
Appendix: Sensitivity Analysis for Definition of Onset
We define onset of disability as the age when a survey respondent reports first having trouble with a specific ADL, IADL, or functional activity used in our definition.
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For those with difficulty or inability performing multiple activities, we define age of onset as the earliest age of limitation onset reported among these activities.
In our sample of persons with disabilities, 73 percent report multiple limitations including 20 percent reporting 7 or more. Using the earliest onset age reported among all limitations, we find that 780 persons ages 22 to 64 have an onset of a disabling limitation before age 22, 15.5 percent of our sample with disabilities (table A1). Only 1.1 percent of the population meeting our definition of disability did not report any information on age of limitation onset. Among those with early onset of disability, 41.0 percent report onset of disability at birth.
The specific activity limitation associated with the youngest onset age could be any of the 20 limitations we include in our definition of disability. Although limitation in an ADL can be thought of as the most severe limitation across all activities, it is not necessarily true that these limitations are associated with the earliest onset age. In fact, the opposite can be true, where the earliest onset is a limitation in a less basic activity. Table A2 shows the activity limitation that is the "source" of the youngest onset age for the individual, grouped by type of limitation, either ADL, IADL, or functional limitation. About 20 percent of our total sample has an ADL associated with their youngest age of onset. An additional 47 percent have an IADL as the source of their youngest onset age and the remaining 32 percent have a functional limitation as the source. The distribution of earliest onset limitation by types is similar for our early onset group.
Alternate Onset Definitions For Those with Multiple Limitations
Most people with at least one ADL limitation are reporting this as their earliest onset across all of their limitations. In our sample, 23 percent have at least one ADL limitation and 20 percent report an ADL limitation as their earliest onset age. However, on closer inspection of the data, we find that many persons with multiple limitations in our sample report the same onset age across all limitations. This means the specific way we account for earliest onset is immaterial for many with multiple limitations.
Of those with more than one limitation, approximately half report the same age of onset for all of their limitations. The percent reporting the same age across all limitations declines as the number of limitations increases. These results are generally true for those reporting onset ages above 22 as well as below 22. For those with earliest onset under age 22, 40 percent report the same age for all limitations. For those with earliest onset after age 22, about 52 percent report the same age for all limitations. Reporting the same onset age across limitations could be an artifact of the repetitive structure of the survey questions or it could reflect imperfect recall. However, those with a greater difference between their age at interview and the earliest age of onset are not more likely to give the same age across multiple limitations.
To test the importance of our treatment of those with multiple limitations we create an alternate measure of onset. In this measure, we define onset age for those with multiple limitations as onset of the most severe limitation type. We consider ADLs to be most severe, followed by IADLs, and finally functional limitations. We do not differentiate between the limitations within each category. This alternate definition has little impact on the percent of persons with onset younger than age 22. The second column or table A1 shows that by this measure, 13.9 percent of our total sample report onset before age 22. Among those reporting onset before age 22, the percentage reporting disability at birth is slightly lower, 36.5 percent compared with 41.0 percent. Given the limited differences in using this measure and the earliest onset measure, we choose to use the measure of the youngest onset age among all limitations. Note: The "earliest onset" definition is used in our study. 
